Cyanobacteria are microscopic organisms coming under the class Cyanophyceae. They are prokaryotic and diazotrophic organisms which can perform both photosynthesis and nitrogen fixation. Cyanobacteria consists about 2000 species coming under 150 genera and 5 orders. Among these species, they show variation in size and shape. Sufficient exploration of Cyanobacteria in order to satisfy the economic importance of them has not been conducted yet. Nelliyampathy is a hill station situated near Nenmara, Palakkad District. The study area ranges from 467 m to 1572 m and meets the coordinates 10 0 31.47`N and 76 0 41.02`E. We collected 15 species of Cyanobacteria coming under 4 families. This includes unicellular genus like Chroococcus, Aphanocapsa, Aphanothece, Gloeocapsa, Gloeothece and filamentous genus like Nostoc, Scytonema, Calothrix and Tolypothrix. Among this Scytonema, Calothrix and Tolypothrix are filamentous types of Cyanobacteria which show false branching. The major economic importance of Cyanobacteria is that it can be used as bio fertilizer in agriculture fields. The filamentous forms of Cyanobacteria we collected from the study area possess heterocyst so they can fix atmospheric nitrogen. This property of Cyanobacteria could be further studied and used for the preparation of bio fertilizer. Our study aims at the exploration of Cyanobacterial diversity of Nelliyampathy Ghats and near reservoirs.
Introduction
Cyanobacteria are photosynthetic prokaryotes, found in terrestrial and aquatic habitat from oceans to fresh water to bare rock to soil. Cyanobacteria have the ability to perform mutually compatible functions like nitrogen fixation and photosynthesis (Selvi and Selvakumar 2012) . Cyanobacteria have applications in various fields like biotechnology, pharmacology, agriculture, etc. The presence of wide spectrum of bioactive compounds in cyanobacteria gives antiviral, antioxidant, anticancer, antibacterial and antifungal substances. Cyanobacteria are used as bio fertilizer due to the nitrogen fixing capacity. It has the capacity to degrade the environmental pollutants and is also being used as a promising source of alternate energy (Ananya et al., 2014) . Cyanobacteria can be used for phytoremediation purposes also (Telor and Forni 2011).
Materials and methods

Study area
Nelliyampathy, a serene hill station located between 10 0 31.47`N. and 76 0 41.02`E. in Palakkad District, Kerala. The hill station ranges from 467m to 1572m from the sea level, encompassing a total area of more than 82 sq. km. Pothundy dam constructed in 19 th century, across the tributaries of the Ayalar river acts as the gate way to the ghat road that winds up to Nelliyampathy. The Nelliyampathy forests include a range of ridges interspersed by valleys and dense evergreen forests. The hills accommodate vast plantations of tea, coffee, rubber, cardamom and orange. The vegetation is floristically rich and diverse and represents several unique habitats. The richness of plant diversity at Nelliyampathy hills depends on climatic, geographic, topographic and edaphic factors.
Collection of specimens
The collection was made from different regions of Nelliyampathy ghat and Pothundy dam sites. Samples were collected from soil, rocks, water and streams. Specimens were collected using scalpel, needle and spatula. The collected samples were cleaned using distilled water. It is then deposited in the germ plasm collection of cyanobacteria at Department of Botany, University of Calicut. The collected specimens were examined using Leica DM 1000 LED Compound Microscope, and identified by using manuals such as Desikachary (1959) , Prescott (1982) and Anand (1989) .
Results and discussion
Totally 15 species of Cyanobacteria belonging to 4 families (Chroococcaceae, Nostocaceae, Scytonemataceae and Rivulariaceae) were identified. The detailed taxonomic descriptions are given below;
Taxonomic enumeration
Order : Chroococcales Family : Chroococcaceae
1.
Chroococcus turgidus (Kutz.) Nag.
Cells spherical to ellipsoidal, single or in groups of mostly 2-4. Olive green or yellowish in colour. Cell sheath is prominent, not lamellate. Granules prominent. Colony length 44.7μm and 33.2 μm broad. Individual cell is 13.5 μm broad and 15.7 μm in length (Fig. 1 ).
2.
Chroococcus schizodermaticus West.
Cells in groups of 2-4 in a colony. Greenish brown in colour. Length of colony is 18.2 μm and 13.4 μm broad. Individual cell 4.2-5 μm in diameter. Sheath prominent, lamellate, 6-8 lamellae present. Outer layer colourless and the inner lamellae yellowish brown in colour (Fig. 1 ).
3.
Chroococcus tenax (Kirchn.) Hieron.
Brownish or greenish brown in colour. Cells mostly in groups of 2-4, granules prominent. Sheath thick and colourless to yellow coloured, distinctly lamellate. Cells with sheath 15-15.5 μm long and 20-20.8 μm broad. Colony 21-21.5 μm broad and 36-37 μm long (Fig. 1 ).
4.
Gloeocapsa atrata (Turp.) Kutz.
Greenish-brown to yellowish brown in colour. (Fig. 1) .
5.
Gloeothece palea (Kutz.) Rabenh.
Thallus mucilaginous. Cells long and cylindrical, brownish-green in colour. Sheath present, not lamellate. With sheath length 10.8-11.4 μm, breadth 8.7-9.2 μm. without sheath 7-9 μm long and 4.1-4.6 μm broad. Granules present (Fig. 1 ).
6.
Aphanocapsa littoralis Hansg.
Thallus gelatinous, densely arranged in homogenous mucilage. Cells spherical, ellipsoidal, pale bluegreen, dull brown or brownish in colour. Calcareous crystals are seen. Cells 4-5 μm long and 3-4 μm broad (Fig. 1 (Fig. 1) .
10.
Nostoc punctiforme (Kutz) Hariot.
Cells loosely arranged and cell constriction prominent. Heterocyst intercalary and larger than vegetative cells. Heterocyst spherical to hemispherical. Trichome 3.4-3.6 μm long and 2.2-2.5 μm broad. Heterocyst 4.4-4.6 μm long and 3.75-3.87 μm broad (Fig. 1) .
Order : Nostocales Family : Scytonemataceae 11. Scytonema burmanicum Skuja.
Filamentous cyanobacteria, false branching present. Heterocyst present at each branching. Branching solitary. Sheath prominent with a thickness of 3.6-4 μm. Heterocyst length 5.3 μm and 7.1 μm broad. Apices 6-6.8 μm broad. Cells with sheath 10.7-11.5 μm long. Without sheath 3.4-3.7 μm broad (Fig. 1) .
12.
Tolypothrix conglutinate Borzi ex Born. et Flah.
Filaments densely entangled, blue-green or brownish slimy. Crustaceous Thallus. Cells broad with prominent sheath. Heterocyst basal, spherical or sub spherical, single, 10-14 μm broad and 9.5-107 μm long. Cells 12.6 μm broad with the sheath (Fig. 1) .
13.
Tolypothrix tenuis (Kutz) Johs. Schmidt em.
Mostly yellowish-green in colour, rarely seen as yellowish brown. Sheath prominent, granules present inside cells. Heterocyst basal, hemispherical and rarely spherical. Heterocyst 11.3-12 μm in breadth and 9.9-11.4 μm in length. Cells 9.6-9.8 μm broad and 5.1 μm long (Fig. 1) .
Order : Nostocales Family : Rivulariaceae 14.
Calothrix castellii (Massal.) Born. et Flah.
Blue-green or dark green in colour. Cells long. Heterocyst basal, terminal, hemispherical. Sheath prominent, constriction seen on the tip region. Granules prominent. Cells 3.5 μm long and 5.7-5.9 μm broad. With sheath 4.5-4.8 μm broad. Heterocyst 3-4 μm long and 6.2-7.1 μm broad (Fig. 1) .
Conclusion
The present study deals with the species level taxonomic identification of cyanobacteria from Nelliyampathy hills station and nearby reservoirs. The families Chroococcaceae, Nostocaceae, Scytonemataceae and Rivulariaceae were mainly observed as crustaceous. Out of the 4 families recorded, Chroococcaceae showed higher representation followed by, Nostocaceae and Scytonemataceae. Of the 15 cyanobacteria species collected in the present study, 7 heterocystous cyanobacteria such as Nostoc paludosum, Nostoc calcicola, Nostoc punctiforme, Scytonema burmanicum, Tolypothrix conglutinate, Tolypothrix tenuis and Calothrix castellii were recorded. The other 8 species are unicellular type. The study concluded that the Nelliyampathy ghats rich in cyanobacterial diversity and there are heterocyst bearing cyanobacteria and unicellular types are prominent. Oscillatoraceae has very poor representation.
